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NUCLEOSIDES & NUCLEOTIDES, 6(1&2), 413-414  (1987) 

SYNTHESIS AND CLONING OF A GENE ENCODING HUMAN INTERLEUKIN-1p ( I L - l P )  

David C. Humber*, M iche l l e  Allsopp, Barry A. Coomber, Lucia G. D'Urso, 
C o l i n  W. Dykes, Adr ian N. Hobden, M e l v i l l e  M i t c h e l l  & Stewart A. Noble 
Glaxo Group Research Limited, Greenford, Middlesex, UB6 OHE, U.K. 

Abstract :  The design, synthes is  and c lon ing  o f  a 466 base-pair DNA 
duplex coding f o r  I L - l p  i s  described. 

I n t e r l e u k i n - 1  ( IL-1) represents a f a m i l y  o f  b i o l o g i c a l l y  a c t i v e  

polypept ide hormones produced by a c t i v a t e d  macrophages. Members o f  the 

human IL -1  fam i l y  p lay  an important r o l e  i n  the pathogenesis o f  many 

diseases and f u n c t i o n  as key mediators o f  the host response t o  var ious 

i n f e c t l o u s ,  inflammatory and immunological challenges. The c lon ing  and 

expression o f  two human IL -1  cDNAs ( I L - l a  and I L - l p )  have r e c e n t l y  been 

described.1-3 We now r e p o r t  t he  design, synthes is  and c lon ing  o f  a gene 

encoding hunan IL-1s and i t s  expression i n  E.coli. 

The syn the t i c  const ruct  was designed t o  prov ide the mature I L - 1 ~  

p r o t e i n  based on t h e  cDNA sequence d e s c r i b e d  by Auron e t  e l .  I t s  

design incorporated the f o l l o w i n g  a d d i t i o n a l  features:  

(1) an ATG t r a n s l a t i o n  i n i t i a t i o n  codon was placed a t  t he  s t a r t  o f  t he  

3 

coding sequence; 

( 2 )  codons were opt imised f o r  expression i n  E.coli; 

( 3 )  the const ruct  was scanned f o r  unfavourable repeated sequences which 

were then a l t e r e d  wi th in the c o n s t r a i n t s  o f  t he  gene t i c  code; 

( 4 )  t h e  c o n s t r u c t  was a l s o  scanned f o r  e x i s t i n g  and p o t e n t i a l  

r e s t r i c t i o n  enzyme s i t e s  i n  order t o  assemble the  gene i n  4 

p o r t i o n s  ; 
( 5 )  EIII and - EcoRI cohesive ends were added t o  the 5 ' -  and 3 ' - t e rm in i  

respec t i ve l y ;  

( 6 )  KpnI and el r e s t r i c t i o n  s i t e s  were placed near the 5I- terminus t o  

enab le  i n s e r t i o n  i n t o  e x p r e s s i o n  v e c t o r s  and t o  f a c i l i t a t e  

a l t e r a t i o n  o f  the t r a n s l a t i o n  i n i t i a t i o n  region; 

(7 )  a se r ies  o f  t r a n s l a t i o n  te rm ina t ion  codons were placed a t  t h e  end o f  
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the coding sequence fo l lowed by a - S a l I  r e s t r i c t i o n  s i t e  f o r  

i n s e r t i o n  i n t o  expression vectors.  

The 4 p o r t i o n s  o f  the gene were f u r t h e r  d i v ided  i n t o  a se r ies  o f  

over lapping oligomers which were synthesised by a number o f  automated 

solid-phase procedures: 

( 1 )  by p h o s p h o t r i e s t e r  methodology u s i n g  2 - m e s i t y l e n e s u l p h o n y l  

c h l o r i d d l - m e t h y l i m i d a z o l e  as condensing agents on a Biosearch SAM1 

DNA synthesiser;  

(2 )  by methyl phosphoramidite methodology using t e t r a z o l e  as condensing 

agent on an Applied Biosystems 3808 DNA synthesiser;  

( 3 )  by R-cyanoethyl phosphoramidite methodology us ing  t e t r a z o l e  as 

condensing agent on a Biosearch 8600 DNA synthesiser.  

Crude deprotected oligomers were p u r i f i e d  by polyacrylamide g e l  

e lect rophores is  (PAGE) and character ised by PAGE and autoradiography 

a f t e r  5 ' -phosphorylat ion wi th [y- P]-ATP/T4 polynucleot ide kinase. The 

appropr ia te label led/phosphorylated oligomers o f  each p o r t i o n  were 

l i g a t e d  using T4 DNA l i g a s e  and the double-stranded DNA o f  the co r rec t  

s i z e  was ge l - i so la ted  and cloned i n t o  phage M13mplO. 

3 2  

The syn the t i c  gene was removed from the phage vector M13mplO on a 

- - NcoI-SalI fragment and inse r ted  i n t o  a modi f ied pBR322 vector ,  

conta in ing the l a c  promoter, a syn the t i c  ribosome b ind ing  s i t e  and a 

syn the t i c  t r a n s c r i p t i o n  terminator ,  t o  g i ve  plasmid pATTacILlp/E. This 

p l a s m i d  was u s e d  t o  t r a n s f o r m  E . c o l i  JM103 and RB791, b o t h  L a c I q  

s t r a i n s .  A s i m i l a r  procedure was used t o  g ive c l o s e l y  r e l a t e d  plasmids 

bear ing modi f ied t r a n s l a t i o n  i n i t i a t i o n  regions. Fol lowing i n d u c t i o n  by 

isopropylthiogalactoside (IPTG), expression o f  11-1s was demonstrated i n  

the  E.col i  ex t rac ts  by SDS-PAGE, Western b l o t t i n g  and bioassay. 
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